Development of SNAP-tag-mediated live cell labeling as an alternative to GFP in Porphyromonas gingivalis.
Porphyromonas gingivalis is an anaerobic periodontal pathogen that resides in the complex multispecies microbial biofilm known as dental plaque. Effective reporter tools are increasingly needed to facilitate physiological and pathogenetic studies of dental biofilm. Fluorescent proteins are ideal reporters for conveniently monitoring biofilm growth, but are restricted by several environmental factors, such as a requirement of oxygen to emit fluorescence. We developed a fluorescent reporter plasmid, known as the SNAP-tag, for labeling P. gingivalis cells, which encode an engineered version of the human DNA repair enzyme O(6)-alkylguanine-DNA alkyltransferase. Fluorescent substrates containing O(6)-benzylguanine covalently and specifically bind to the enzyme via stable thioether bonds. For the present study, we constructed a replicative plasmid carrying SNAP26b under the control of the P. gingivalis endogenous trxB promoter. The P. gingivalis-expressing SNAP26 protein was successfully labeled with specific fluorophores under anaerobic conditions. Porphyromonas gingivalis biofilm formation was investigated using flow cells and confocal laser scanning microscopy. A specific distribution of a strong fluorescence signal was demonstrated in P. gingivalis-SNAP26 monospecies and bispecies biofilms with Streptococcus gordonii-GFPmut3(*). These findings show that the SNAP-tag can be applied to studies of anaerobic bacteria in biofilm models and is a useful and advantageous alternative to existing labeling strategies.